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Development of a Seawater Exchange Breakwater with a Water Chamber

by Use of Wave Induced Vortex Flows

Yoshihiro OHMURA™*, Takayuki NAKAMURA"2, Kuniaki OHI"?,
Akiyoshi NAKAYAMA"*, and Toru SAWARAGI"*

Abstract: We developed a new seawater exchange breakwater based on a curtain-wall type
breakwater having double row curtain walls with different draft depth. It has a water chamber
partly sheltered by a vertical curtain wall in front of a rear vertical wall and has a submerged
horizontal plate attached to the rear and side walls. The vortex flows are generated at around
lower edge of a front vertical wall by the piston mode wave motion in a water chamber, which
provides the mechanism of changing wave power to vortex flow. Simultaneously, the significant
currents occur at a water channel on the bottom due to wave induced vortex flows beneath a front
curtain wall. It is confirmed that the new breakwater has an ability of conducting shoreward water
through water channel into outside harbors, which is the opposite direction as compared to the
previously proposed seawater exchange breakwaters. Alternative vortices generated from the
lower edge of a front wall help to enhance the aeration and vertical diffusion. It also affirms that
the new breakwater not only has a sufficient sheltering effect for incoming waves but also has a
great deal of wave energy dissipation function to reduce reflected waves for the wide range of
wave frequency.

Key words: Seawater exchange breakwater, Submerged horizontal plate, Piston mode wave
motion, Vortex induced currents
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